Introduction
Magnetic properties of Ni-Co-Zn have attracted attention because of their use at high frequency applications [1] . Because of high resistivity and low eddy current loss it also used as core material for transformer. NiFe 2 O 4 (NF), Co Fe 2 O 4 (CF) and ZnFe 2 O 4 (ZF) shows good magnetic properties for technical application hence it is widely used in magnetic cores of read-write heads for high speed digital recording and production of electronic and magnetic components [2] . Which are depends on various parameters such as processing conditions, sintering temperature and time as well as on their chemical composition [3] . Researchers are used a variety of techniques including alternative sputtering technology, Pulse-Laser deposition, and spinspray plating etc to deposit film [4] . However most of them cannot be economically applied on a large scale because they required high vacuum system, complicated experimental steps and high reaction temperatures. In this study, chemical synthesis route called sol-gel auto combustion method has been applied synthesize NF, CF and ZF [2] [3] [4] . This method is useful to achieve the fabrication of magnetic nanoferrites at low annealing temperature. The size and morphology of nano particles and their properties may be controlled by modifying the composition of the nanocomposites and by thermal treatment conditions [5] . Due to the small size of the nanocrystals, an important part of the atoms are located at the surface this is the reason why the sol-gel synthesis method gone on intensive development [6] . Upto this stage the research work on Ni-CO-Zn ferrite is very limited. The sol-gel method was used for synthesis of this nanoferrites material. This method involves hydrolysis [7] [8] [9] . In this paper we present a study of the magnetic and structural properties of Ni 0. 2 The synthesized nano crystalline samples were characterized by X-Ray Diffraction techniques at room temperature by using Philips powder X-Ray Diffractometer (model PW3710) with CuKα radiations having wavelength 1.5406 A 0. The morphological behavior of the investigated samples was determined by using Scanning Electron Microscopy (SEM) techniques (model HITACHI Japan). Fourier Transform Infrared (FTIR) spectra were recorded in the range of 4000-400 cm -1 at room temperature by using Brukar Spectrometry and magnetic properties for Ni substituted nanocrystalline Ni 0.2 Co x Zn x-0.8 Fe 2 O 4 Spinal ferrite system sintered at 400 0 C and 700 0 C measured at room temperature with applied field of 6 KOe .
III.
Result And Discussion:
3.1 X-Ray Diffraction.
To identify the possible formation of phase in Ni-Co-Zn ferrite an XRD analysis was done. The most intense peaks in all the specimens were found to match well with spherical spinel ferrite (JCPD). Lattice parameters and crystalline sizes of sintered ferrites specimens, evaluated by XRD analysis are shown in table (1) along with their composition, density, crystalline size, Porosity. There was a minor increase in lattice parameter which may be due to increasing concentration of Co and Zn. But lattice parameter increases with in increasing annealing temperature 400 0 C to 700 0 C. Decreasing densification may be due to the evolution of excess Co and Zn in the composition for Fe at room temp., 400 0 C and 700 0 C respectively. Decreasing in density may be due to vary with concentration of Co and Zn. Porosity is increases due to increasing temperature at room temp., 400 0 C and 700 0 C respectively. The XRD patterns are shown as in fig 1(a) , (b), and (c). 
SEM Morphology:
Performing SEM we analyzed the structure of Ni 0.6 CO 0. fig3(a,b,c) . For samples synthesized by sol-gel method the surface has compact structure with smallest particle size typically less than 60 nm. The micrograph of samples sintered at 400 0 C and 700 0 C indicating that microstructure is completely form these temperature. The grain size increases with increase in temperature. 
Magnetic, Electric and Structural Properties of Ni Substituted Co-Zn Ferrite Nanoparticles

Magnetic Properties:
Hysteresis loops of synthesized sample are shown in Fig.4 (a) . Saturation magnetization value is 2.3 emu/g for the sample sintered at 700 o C and the same is 0.5 emu/g for the sample sintered at 400 o C. The increase of saturation magnetization with the increase in sintering temperature is an indication that the average magnetic domain size of the particle is increasing and the atomic spins are getting more and more aligned with the direction of the applied magnetic field. The increase in coercivity can result from an increase in particle size from super paramagnetic size to single domain size, the effect of surface anisotropy and thermal energies.
Resistivity
Sintered ferrite (Ni 0.2 Co 0.2 Zn 0.6 )Fe 2 O 4 composition is optimize and pellet specimens were used to determine resistivity. Electrodes were painted on the surface of the sample using a conducting silver paste followed by curing at 300 o C for ½ h. The AC resistivity ρ was analyzed by Impedance Analyzer Model 4192A, Hewlett Packard, USA. The Ferrite (Ni 0.2 Co 0.2 Zn 0.6 )Fe 2 O 4 shows the resistivity of about 9.2 MΩ-cm at 100 kHz with frequency stability up to ~10 MHz The improved resistive properties of the composition might be due to the lowering of magnetostriction constant by Ni and Co-Zn substitution and partly due to better densification. Due to different concentration of Zn and Co at constant Ni shows increase in interplaner distance for normal temperature to 400 0 C and again decrease for 400 0 C to 700 0 C.
IV.
Conclusion:
The Ni-Co-Zn spinel ferrite nanoparticles were successfully synthesized by sol-gel auto combustion method. By varying the concentration of CoFe 2 O 4 (CF), and ZnFe 2 O 4 (ZF) at constant Ni Fe 2 O 4 (NF), there is increase in Lattice Constant, Inter planer distance, Porosity and decrease in Density at increasing temperature. The FTIR investigation shows strong absorption of Co and Zn ions. The nano crystalline natures confirm from SEM and XRD. SEM shows spherical spinal structure. XRD pattern confirm the formation of spherical spinel phase. The lattice parameters, Porosity and Density of ferrite materials are changes for different concentration and different temperature. The increase of saturation magnetization with the increase in sintering temperature is an indication that the average magnetic domain size of the particle is increasing and the atomic spins are getting more and more aligned with the direction of the applied magnetic field. The improved resistive properties of the composition might be due to the lowering of magnetostriction constant by Ni and Co-Zn substitution and partly due to better densification.
